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Pharmaceutical compositions of CeB lysate and Processes for the Production and 

Use Thereof 

Field of the invention 

5 The present invention relates to a pliarmaceiitical composition comprising a non-viable 
cell lysate and at least one antiflocculant and/or antisedimentation agent(s). The 
pharmaceutical coix^sition of the present invention comprising the cell lysate is in the 
form of a solution or a suspension or a lyophilisate, in particular, the homogenized cell 
lysate compositions are in the form of solutions or suspensions or lyophilisates. The 

10 present invention further discloses processes for die production and the use of the 
pharmaceutical composition. 

Background of the Invention 

Jn the production of a pharmaceutical composition of noiHviable cell preparations in the 
IS form of a sohilion or a suspension, such as cell l^ates, problems are ofien encountered 
widi aggregation, flocculation and/or sedimentation. This problem causes inhomogeneity 
in die product, leading to qualitative or quantitative inconsistencies, particularly in case 
the product has to be dispensed over multiple containers. In addition, it may cause lack of 
homogeneity between multiple batches of the product 
20 For exanople, in the production of a wound healing composition such as a keratinocyte 
cell lysate, and m particular cultured human keratinocyte cell lysates, rapid aggregation, 
flocculation and partial sedimentation of the cell lysate contained in these solutions or 
suspensions is observed afier the homogenization (lysis) steps in the production process. 
Such aggregation, flocculation and/or sedimentation results in lade of homogeneity in die 
25 solution or suspension of die cell lysate and furOier complicates its processing, in some 
cases, this can even raider die coniposition unusable for its intended purpose. Thus diere 
is a need for modifications diat can aid the processing step before or after 
homogenization by preventing flocculation or sedimentation. 

It is well known that chemical agents stimulate flocculation or aggregation of proteins 
30 leading to precipitation. U.S. Patent No. 4,565,635 describes a water sohible diemical 
agent '^xanthan gum", known to function as a flocculating adjuvant Similarly U.S. Patent 
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No. 3,956,519 describes a process in whidi aggregation of a protein in aqueous solution 
is induced by dissolved debranched low-DE nudtodextrin or debrancbed amylopectin. 
In the pharmaceutical sector, xanthan guni is utilized in fte nuuiu&cturing of fireeze dried 
pharmaceutical tablets as described in the WO Application No. 9501782 in which 
5 xanthan gum fiicilitates suspension of die granular therapeutic agents in the liquid 
admixture and does not have any adverse afG^ on the dispersion qualities and texture of 
the tablet upon usage. 

On the contrary US 6,010,719 describes use of xanthan gum as a thickening agent, which 
increases viscosity of the suspension and is suitable for preventing sedimentation of the 

10 solid drug particles. Similarly, xanthan gum has also been used to suspend large 
biological particles for the purpose of stabilizing cell suspensions during flow cytometry, 
thereby preventing sedimentation (Cytometry 10: 803-806 (1989)). Another example 
shows tihat the presence of xandian inhibited fiie aggregation and demixing of vAsy 
protein isolates and resulted in a homogenous mixture (Food HydrocoUoids 12: 469-479 

.15 (1998)). 

All these exan^les however apply to relatively sinq)le intact suspoisions of cells or 
specific proteins. 

Cell lysates, on the other hand, result from the lysis of cells, which releases many 
con:q)onents in various forms, forming an extremely complex mixture of constituents 
20 such as proteins, glycoproteins, polysaccharides, lipids, nucleic acids etc. All these 
components may interact with each other, significandy increasing the possibility for 
complex formation and flocculation, ultimately resulting in a non-stable solution or 
suspension and sedimentation of part of these components. 

Accordingly, it can be seen that Ihere remaios a need to provide a homogenous stable 
25 pharmaceutical composition conqnismg cell lysates. One cfcample of such a composition 
contains a keratinocyte cell lysate, which is suitable for wound healing purposes. There 
further remains a need to provide such pharmaceutical composition of cell lysates in the 
form of a solution or a suspension, which are homogenized and if required fiirther 
processed by drying or freeze-drying. 



wo 2004/050121 PCT/EP2003/050891 



3 

Summary of Ifae Inventioii 

The present invendon relates to a pharmaceutical con:$>osition comprising a cell fysate 
and at least one antiflocculant and/or antisedimentation agent(s). 
5 The present invention further provides a homogeneous pharmaceutical composition in a 
dried or fireeze-dried form. 

The present invention provides a pharmaceutical composition comprising a cell lysate 
and at least one antiflocculant and/or antisedimentation agent(s), wherein the 
antiflocculant/antisedimentation agent is xanthan gunt 
10 The present invention fur&er provides a pharmaceutical composition^ in which the 
antiflocculant mi/or antisedimentation agent is a combination of xanthan gum and 
maltodextrin. 

Further, die pharmaceutical con^osition m^ comprise a buffering agent Bxan^les of 
buffers vMch are usefiil in this regard, include citrate buffers, phosphate buffers, or any 

IS other suitable buffer known in the art, preferably clinically acceptable buffing agents. 
The present invention furdier provides a process for (he production of a phannaceutica! 
composition of cell lysate in the form of a solution or a suspension that is substantially 
free of inconsistencies. An exan^le of such a pharmaceutical composition is a 
homogeneous freeze-driedphamiaceutical composition of a keratinocyte cell lysate. 

20 The present invention also provides processes for the production of a homogenized, 
sterilized composition of a keratinocyte cell lysate in the form of a solution or a 
suspension. 

The pharmaceutical con^osition of the present invention may be usefid for various 
therapeutic applications and may further coni^rise a pharmaceutically acceptable carrier 
25 or vdhide or recipient One exanqple is a conoposition of keratinocyte cell lysate useM in 
the treatment of wounds such as bum wounds or skin ulcers. 

The present invention provides a pharmaceutical composition for promoting tiie healing 
of a wound; wherein said conq)osition comprises a non-viable keratinocyte lysates and a 
pharmaceutically acceptable vehicle. The said pharmaceutically acceptable vehicle is a 
30 dry powder, suspension or solution. Further in this regard, the said pharmaceutically 
acceptable vehicle is a gel, cream, ointment or a biocon^atible matrix other than a geL 
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The piesent invention also provides a process for treating a sur&ce wound to promote 
healing in a mammal comprising the step of: 

(a) applying to said surfiuse wound flie pharmaceutical oonq)osition; and 

(b) promoting healing of said sur&ce wound 

The present invention disclosed herem is a pharmaceutical composition of cell lysate in 
the form of a solution or a suspension, or a freeze-dried form thereof further 
characterized in that it is substantially free of inconsistencies. This solution or 
suspension of the cell lysate or the freeze-dried form thereof comprises xandian gum 
and/or maltodextrin that acts as an anti-flocculant agent(s) for preventing the formation of 
flocculants in the solution or suspension Hist may sediment. 

The present invention discloses a process for the production of a homogenized 
pharmaceutical con^sition comprising the steps of growing, lysing and drying 
• the cells, which process is characterized in that, immediately aft^ lysing, 
antiflocculant and/or antisedimentation agents aro added to stabilize the cell lysate 
mixture. The said agent is xanflian gum or combmation of xanthan gum and 
maltodextrin which prevents the formation of flocculants that may sediment in the 
solution or suspension. Furthermore, Hns process may optionally include the 
freeze-drying or odierwise drying of the solution or suspension to obtain a water- 
free product 

Detailed Description of the Invention 

A pharmaceutical composition of the present invention is a composition of cell lysate in 
the form of a solution or a suspension. These pharmaceutical compositions containing a 
cell ^te fiirtfaer conqprise a bufiE^ component and at least one anti-flocculant and/or 
anti-sedim^tation agent These compositions may be fiirther processed by freeze-diymg 
or otherwise drying, resulting in a substantially water-free product with even better long- 
term stability. 
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Within the context of tiiis invaition, the teem 'Inconsistencies" refers to the situation 
^ere the composition of the cell lysate is not homogeneous, in such a way that the 
composition of one part of the lysate may dififer from flie composition of another part of 
flie lysate. 

5 The term "cell lysate" refers to non-viable cell suspensions or fractions thereof obtained 
by lysing the cells. The cell lysate in the sohtion or suspension of the preset invention 
may be whole cells, parts of cells or any fractions or mixtures thereof obtained after a 
lysis step. 

The cell lysate may be obtained by any of the various processes which are well-known to 
10 those skilled in the art. For example, whole cells may be obtained as described in US 
6,126,935. Parts of cells may be obtained by lysing whole cells, subjecting the resulting 
lysate to centrifiigation wherein certain parts of the resultmg cell lysate are in the pellet 
fraction and certain other parts of the resulting cell fysate are in 4ie supernatant and only 
one of die two parts are used. An exan^le of such a process is disclosed hi US 
15 6,126,935. 

The tearm "cell lysis" refers to any type of cell (le. lutokaiyotic or eukaryotic) and 
involves the action of rupturing the cell wall and/or the cell manbrane of cells (present in 
the form of solution or suspension) subjected to a treatment viiich may include chemical, 
biological, mechanical or thermal treatment, possibly resultmg in the release of its 
20 biological constituents. 

Numerous mechanical methods for lysis have been developed and published They 
include pressure, cavitation, sonic or ultrasonic waves, mechanical shaking or grinding 
(Sadeva, Biophann7(2): 26-36, 1994). 

Cell lysates may be obtained by mechanically homog^iizmg the cells. The Keratinocyte 
25 cell lysates of the present invention may preferabfy be obtained by a process as described 
in US 6,126,935. 

It should be understood that the term liomogenization or homogenizing^ used in the 
present context denotes the processing of fte cell lysate mixture by making the said 
mkture homogeneous in such a way as to ensure that any given part of the above 
30 mentioned mixture has the same composition and physico-chemical properties as any 
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oAer part of tiiat same mixture. The term homogenization or homogenizing may also 
refer to lysis in the sense diat certain homogenization piocedoies also lead to ceU fysis. 
The concentration of cell lysate in a conqwsition of Ifae present invention varies 
according to the type of cell lysate in the conxposition, as well as aocoiding to its intended 
5 use. Jn this regard, the concentration of cell lysate ranges from 0.02 to 5 % w/v 
(percentage refers to weight percentage of total protein in the cell lysate, as determined 
by a suitable protein quantification assay). Preferably, the concentration of the cell lysate 
ranges firom 0.05 to 2 % w/v. More preferably, the concentration of the cell lysate ranges 
from0.1tol%wAr. 

10 The liquid component of the solutions/suspensions of the present invention may be any 
Uquid suitable for supporting the cell lysate in the sohition or suspension. Examples of 
such liquid components are water, oil, or emulsions (such as water-in-oil or oil-in-water 
emulsions) and other similar liquids. 

In cases involving a pharmaceutical conqK>sition of keratinocyte cell lysates of the 
15 present invention, the use of an isotonic sohition of sodium chloride (for osmotic 
adjustment), phosphate buffer and lysed cells is contemplated. Preferably, this is 
supplemented with a solution of a lyoprotectant (such as sucrose, maltodextrin, glycme, 
sorbitol, trehalose, polyvinylpyrrolidone, polyethylene glycol or any other suitable 
lyoprotectant or combination thereof) and a citrate buffer (such as sodium citrate) for 
20 aiding the subsequent freeze-diying of the composition. 

A pharmaceutical composition of the present invention in addition may contain othar 
bujQTers or buffer systems. Examples of such buffers may inchide phosphate, citrate or any 
otiier coiiq)ositions, which can act as a pH-buffer. 

In a particular embodiment, fbe present mvention mvolves a pharmaceutical composition 
25 obtained by a process comprising the step of lysing the cells prior to adding at least one 
anti-flocculant and/or anti-sedimentation agent to the composition of a non-viable cell 
lysate sohition or suspension. 

In a particular embodiment, the present invention provides a pharmaceutical composition 
con[q>rising a cell lysate and antifLocculant and/or antisedimentation agent(s), wherein the 
30 antiflocculant/antisjedimentation agent is xanthan gum 
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Xanftan gum may be obtained commercially or by fermentatioii. The concentration of 
xanthan gam in fte phamoaceatical con^osition of cell lysate of the present invention 
will range fitom 0.001 to 5 % w/v, more preferably 0.01 to 1% w/v, most preferably 0.05 
toO,5%w/v. 

5 bi a particular embodiment fiie present invention involves a pharmaceatical composition 
of keratinocyte cell lysate, die use of xantfaan gum aids in prev^ting flocculation and 
sedimentation in the keratinocyte cell lysate solution or suspension prior to or during use 
or further processmg. Accordingly, the formation of inconsistencies in the solution or 
suspension is avoided This facilitates forther processing and use of the keratinocyte cell 

10 lysate solution or suspension for the formation of a composition useful in wound healing, 
for example, for the treatment of skin ulcers or bums. 

In a particular embodiment, the present invention provides a pharmaceutical coii^)Osition 
comprising a ceO lysate and antiflocculant and/or antisedimentation agent(s), wherein the 
antiflocculant/antisedimentation agent is maltodextrin. 
15 The concentration of maltodextrin in the solutions/suspensions of the present invention 
may range fiom 0.01 to 10 % w/v. Alternatively; a concentration of maltodextrin ranging 
from 0.5 to 2 % w/v may be used. 

In this regard, it is noted that in certain circumstances, it is desirable for the conq)osition 
of die present mvention to have a particular pH and/or be maintained within a specific pH 

20 range. For example, for a pharmaceutical composition of keratinocyte cells of the 
present inventions, it is preferred to maintain the composition at a pH of substantially 6.8. 
Accordingly, a buffer is employed for this purpose. Examples of buffisra which are usefid 
in tins regard, include citrate bufEers, phosphate buffets, or any otiier suitable buffer 
known in die art» preferably also clinicalfy acceptable. The precise concentration of 

25 buffer to include in the final solution or suspension will vary according to various fitctors 
including the strengdi of the buffer and the pH, yjvbich is required for the conaposition. 
Nonetheless, it is conten^lated herem that, where keratinocyte lysate suspensions are 
involved, the final concentration of buffer in the composition of the invention will range 
from 5 to 200 mM, preferably fix)m 10 to 100 mM, more preferably from 20 to 50 mM. 

30 This can be achieved by adding a concentrated buffer stock solution, for instance with a 
concentration of approximately 1500 mM, to the composition. 
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Jn die event the phannaceutical oon^ositions and particularly if tiie solutions/suspensions 
of die present invention are to be dried or freeze-dried, Ihey may further include sucrose. 
The concentration of sucrose in fbe composition of the present invention will vary 
according to the type of composition, as well as according to die use to ^^ch die 

5 con^osition will be placed In diis regard, the concentration of sucrose ranges firom 1 to 
30 % w/w, preferably from 2 to 20 % w/w, more preferably fiom 5 to 10 % w/w. This 
can be achieved by adding sucrose powder or a concentrated sucrose stock solution, for 
instance witii a concentration of approximately 50 %, to tiie con^osition. It will be clear 
that instead of sucrose, a suitable concentration of another lyoprotectant may also be 

10 used, such as glycine, trehalose, sorbitol, polyvinyl pyrrolidone, polyediylene glycol or 
any other suitable lyoprotectant or combination thereof known in the art 
The pharmaceutical composition of the present mvention mi^ furdiOT include such other 
and different ingredients as may be desirable for the particular cell lysate in^licated 
and/or use for vMch the oon^osition is intended. 

15 It is possible that the solutions/suspensions of the present invention may further include 
additional conponents, some of which being a consequence of obtaining the biological 
(cellular) material. Examples of such ingredients include proteins, culture media, 
washing media and other organic and/or inorganic material that has a tendency to 
flocculate and/or sediment or provoke the flocculation and/or sedimentation of the other 

20 constituents. 

The precise concentration of these additional con^onents may vary greatly depending 
upon die composition, the use to whidh the composition will be placed and the precise 
additional component in question. 

In a particular embodiment the present invention involves a process for the production of 
25 a homogenized phamiaceutical composition comprising the stq>s of growing, lysing and 
drying the cells, vMch process is characterized in that, immediately after lysing, 
antiflocculant and/or antisedimentation agents are added to stabilize the cell lysate 
mixture. 

30 In a particular embodim^t, the present invention involves a process for the production of 
a homogenized phannaceutical composition comprising the steps of growing, lysing and 
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drying the cells, v^ch process is characterized in that, immediately afier lysing, xanOan 
gum is added as a antiflocculant and/or antisedimentation agent to stabilize the cell lysate 
mixture. 

In a particular enibodinient, the present invention involves a process for the production of 
5 a homogenized pharmaceutical composition conopising the steps of growing, lysing and 
drying the cells, which process is characterized in that, immediately after lysing, a 
mixture of xanthan gum and maltodextrin is added as antiflocculant and/or 
antisedimentation agents to stabilize the cell lysate mixture. 

In a particular embodiment, the present invention involve a process for the production of 

10 various pharmaceutical compositions of biological materials in the form of a solution or a 
suspension or fbeeze-dried solution or suspension, including compositions used to 
produce a conaposition of cell lysate in the form of a solution or a suspension or fteeze- 
dried solution or suspensioa Of particular utility is the use of the process of the present 
inv^tion to produce a composition of keratinocyte cell lysate in the form of a sohxtion or 

15 a suspension or fieeze-dried solution or suspension. 

The solution or suspension is formed by combining (such as, for example, by mixing) the 
cell lysate, obtainable by any process known to those skilled in the art, with one or more 
suitable excipients, possibly in a liquid form. This may be achieved by any process well 
known to those skilled in the art, which is suitable for use wifli the particular biological 

20 material and/or liquid component involved. It is anticipated herein (and as was discussed 
above), particularly in cases wherein a keratinocyte cell lysate is involved, that the 
solution or suspension of cell lysate will be formed by obtaining the cell lysate and the 
excipients (possibly in liquid form), either individually or at the same time, and mixing 
the cellular matter with the ^dpients m such a manner that a solution or a suspension of 

25 the cell lysate is formed. 

The keratmocyte cell lysate may be prepared in the form of an isotonic solution of 
sodium chloride 0.9 % (w/w), phosphate-buffered saline or any other suitable medium. 
The cell lysate is then homogenized mechanically and may be stored if requked at -70**C. 
The frozen homogenate is then thawed and supplemented with tiie addition thereto of the 

30 excipients comprised of sucrose to a final concentration of 6.5 % (as a lyoprotectant) and 
citrate buffer to a final concentration of 30 mM 



I 
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The concentiation of cell lysate and the liquid component to be added to the composition 
in the process of the present invention will vary according to the type of ceU lysate in the 
coii:^osition9 as well as according to its intended use. 

Adding the xantiian gum to flie suspension or solution of cell lysate may be performed in 
5 any suitable manner well-known to diose skilled in die art. For example, this may be 
done by adding the xanfhan gum m its solid state to the solution or suspension under 
conditions which &cilitate its dissohition and homogeneous distribution throughout the 
solution or suspension or it may be first dissolved in a liquid, such as water, before being 
added to the suspension/solution of cell lysate. As was noted above, the addition of this 
10 xanthan gum, immediately after the homogenization still permits the xanthan gum to 
exfflcise its anti-flocculation/anti-sedimentation properties without subjecting the xanthan 
gum to the homogenization process which negatively in^acts its viscosity properties. 
In a particular embodiment, the process for the production of a con^osition of cell fysate 
that is in the form of a solution or a suspension of the present invention may fiirther 
IS con;>nse homogenization of the formed composition of cell lysate of the present 
invention prior to the adding of the xanthan gum fliereto. 

Homogenization may be performed by using any known suitable homogenization 
techniques which is well known to those skilled in the art, including mechanical and 
chemical processes, and under such process conditions as is needed to lyse the cells as 
20 needed. 

Of particular importance in this regard for keratinocyte lysate solutions/suspensions is 
homogenizing the solution or suspension by high-pressure homogenization. Such 
homogenization may be conducted using any appropriate apparatus, such as a cell breaker 
(Constant systems, UX). In diis particular en]bodunent,honiogenizatiQn is conducted at 

25 a pressure of 2000 bar between 4 and 20'C. The result is a cell lysate in fiie finm of a 
suspension. In this regard, it is noted that traditionally, anti-fitocculants are added to 
compositions of cell lysate before homogenization. This is done for ease of processing, 
and to help prevent flocculation during homogenization. However, this also may 
negatively impact on the viscosity properties of the anti-flocculant, especially in case 

30 xanthan gum is used as an antiflocculant, resulting m inconsistencies forming in the 
composition. 
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Suiprisingiy, we have found herein that, the presence of an anti-fLocculant agent and/or 
anti-sedimentation agent in the composition is not needed before homogenization. We 
have found that, shoidd the anti-flocculant agent and/or anti-sedimentation agent be 
added to the composition immediately after the ^g^-pressure) homogenization, 

5 flocculation in the composition is still substantially prevented while the viscosity 
properties of the anti-flocculant are not negatively impacted 
The process for the production of a composition of cell lysate that is in the form of a 
solution or a suspension of the present invention may further be comprised of adding a 
citrate buffer and/or sucrose (both being obtained as described above) to the compositions 

10 of cell lysate of the present invention in concentrations, as were also set forth above. 

As disclosed herein, the compositions and the processes of the present invention are of 
particular application in and of particular interest to the formation of a pharmaceutical 
coiiq)osition of keratinocyte cell lysates that are in tiie form of a solution or a suspension. 
In this regard, keratinocyte cell lysates may be obtained as described in US 6,126,935. 

15 In a particular embodunoit, disclosed herein is a phannaceutical conq>osition of cell 
lysates in the form of sohitions or suspensions and, more particularly keratinocyte cell 
lysate in the form of a solution or a suspension, or fireeze-dried forms tiiereof at 
concentrations ranging from 02-50 mg/ml, preferably 5-20 mg/ml, more preferably 1-10 
mg/ml (the concentrations provided refer to the concentration of protem within the 

20 lysale). These solutions/suspensions of cell lysate include xanthan gum fliat acts as an 
anti-flocculant agent for preventing the formation of flocculants that may sedimeut in the 
solution or suspension. The final concentration of xanthan gum in the phannaceutical 
composition (in form of solution or suspension) of the cell lysate of the present invention 
will range from 0.001 to 5 % wAr, more preferably 0.01 to 1% w/v, most preferably 0.05 

25 to 0.5% w/v. 

in a particular embodiment, the pharmaceutical composition of cell lysate of the present 
invention may further include maltodextrin that acts as an anti-flocculant agent for 
preventing the fomnation of floccules that may sediment witiiin the solution or 
suspension. 

30 In one embodiment, the final concentration of maltod&ctrin in a pharmaceutical 
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coiDQpositioii of cell lysate of the present invention may range from 0.01 to 10 % w/v, 
more preferably 0. 1 . to 5 % w/v most preferably 0.5 to 2 % w/v. 
In another embodiment, a pharmaceutical con^osition of cell lysate of the present 
invention may fiirther include a citrate huSkt and/or sucrose. 
5 In a particular embodiment, a phamaaceutical composition of cell lysate of the present 
invention may further include an excipient and, in particular, a gel-forming excipient. 
In a particular embodiment of the present invention, the composition of ceQ lysate of the 
present invention is homogenized. 

In another particular embodiment of the present invention, ihe homogenized con^sition 
10 is fiirther processed by drying. Drying may be performed in various wajrs known in tiie 
art, such as evaporation, vacuum-drying, spray drying, fluidized bed drying, infrared 
drying, microwave drying or otherwise removing frie water present in the solution or 
suspension, as long as the drying process does not negatively mqiact the properties of the 
final composition. One of flie many preferred methods for removing the water is by 
15 freeze-drying. 

In a particular embodiment of ftds aspect of the present invention, the process of the 
present invention is used to produce a composition of cell lysate in the form of a solution 
or a suspension and, more particularly, a composition of keratinocyte cell lysate in the 
form of a solution or a suspension, possibly in a dried form. 
20 In one embodiment, the final concentration of xanthan gum added to the pharmaceuticai 
conqwsition of cell lysate of the present invention may range from 0.001 to 5 % wAr, In 
another embodiment, the concentration of xanthan gum may range from 0.05 to 0.5 % 
wAr. 

In a particular embodiment, the process for tiie production of a con^osition of cell lysate 
25 that is in the form of a solution or a suspension of the present invention may further 
include adding maltodextrin to the composition of ceD lysate, whereby the noaltodextrin 
acts as .an anti-flocculant agent for preventing the formation of flocculants that may 
sediment witfam the solution or suspension. 

In a particular embodiment, the final concentration of maltodextrin added to a 
30 pharmaceutical conq)osition of cell lysate of the present invention may range from 0.01 
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to 10 % wAr. For most applications, a concentration of naaltodextrin ranging from 0.5 to 
2 % w/v may be adequate. 

in a particular embodiment, the present invention involves a process for the production of 
a homogenized pharmacmitical composition conqdsing fhe steps of growing, lysing and 

5 drying fhe cells, whidi process is characterized in that, immediately after lysing by a 
high-pressure homogenizadon, a mixture of xantfaan gum and/or maltodextrin are added 
as a antiflocculant and/or antisedimentation agents to stabilize the cell lysate mixture. 
In a particular embodiment, the present invention involves a process for the production of 
a homogenized pharmaceutical con:q)Osition con^msing the steps of growing, lysing and 

10 drying of keratinocyte cells, vMch process is characterized in that, immediately after 
lysing by a hig^i-pressure homogenization, a mixture of xanthan gum and/or mattodextdn 
is added as a antiflocculant and/or antisedimentation agents to stabilize flie keratinocyte 
cell lysate nuxture. 

In still another aspect of die present invention, disclosed herein are pharmaceutical 
IS conqK)sitions of cell lysate in the form of a solution or a suspension of the present 
invention obtainable by a process of the present invention. 

In a particular anbodiment of this aspect of the present invention, disclosed herein are 
pharmaceutical compositions of keratinocyte cell lysate in the form of a solution or 
suspension obtained by the process of the present invention. In further particular 
20 embodiments, a pharmaceutical composition comprising a k^atinocyte cell lysate is in a 
freeze-dried or otherwise dried form. 

In another particular embodiment of the present invention, disclosed herein is a method 
for treatment of wounds by administering a con^sition containing an efficient amount 
of cell lysate or fiactions of cell tysates. Furdiermore tiie composition can be 
25 administered via different carrier systems and drug dosage forms sudi as creams, 
ointments, gels, powders, sprays, solutions, suspensions, emulsions, lyophilized powders, 
aerosols. 

In another particular einbodiment of the present invention, disclosed herein is a 
conq)osition of a cell lysate in the form of a solution or a suspension obtained by a 
30 process including forming a cell lysate in flie form of a solution or a suspension, adding at 
least one anti-flocculant and/or at least one anti-sedimentation agent to the composition 
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of a cell lysate in die fonn of a solution or suspension and stabilizing the composition of a 
ceil lysate solution or suspension to which die at least one anti-flooculant and/or at least 
one anti-sedimentation agent has been added 

In a particular embodiment, disclosed herein is a con^sition of a cell lysate solution or 
5 suspension of die present invention obtainable by a process comprising die step of lysing 
the cells prior to adding at least one anti-flocculant and/or at least one anti-sedimentation 
agent to the composition of a non-viable cell lysate solution or suspension. One such 
mediod of lysing may be by high-pressure homogenization. 

In a particular mbodiment, disclosed herein is a composition of a cell lysate solution or 
10 suspension of the presait invention obtainable by a process comprising die step of lysing 
the cells prior to adding xanthan gum at a concentration ranging &om 0.001 to 5% w/v» 
more preferably 0.01 to 1% w/v, most preferably 0.05 to 0.5% wAr as a anti-flocculant 
and/or at least one anti-sedimentation agent to the oonposition of a non-viable cell lysate 
solution or suspaision. One such mediod of lysing may be by higji-pressure 
IS homogmzation. 

In a particular enibodimeaty disclosed herein is a composition of a cell lysate solution or 
suspension of the present invention obtamable by a process comprising the step of lysing 
the cells prior to adding a combination mixtures thereof of xandian gum at a 
concentration ranging from 0,001 to 5% w/v, more preferably 0.01 to 1% wAr, most 

20 preferably 0.05 to 0.5% w/v and maltodextrin at concentration ranging from 0.01 to 10% 
w/v, more preferably 0,5 to 2% w/v as anti-flocculant and/or at least one anti- 
sedimentation agents to the conposition of a non-viable cell lysate solution or 
suspension. One such metiiod of lysing may be by high-pressure homogenization. 
In anodier enibodiment, the process for die production of a conposition of cell lysate that 

25 is in the form of a solution or a suspension possibly in a dried or fieeze-dried form) of 
the present invention may be furdier conqirised of stailizing die composition of cell 
lysate following adding the xandian gum thereto. Such sterilization may be performed 
chemically, by heat treatment (including the use of microwave energy) or by irradiation, 
such as UV, gamma or electron beam irradiation. In case of gamnoa or electron beam 

30 kradiation, the sterilization is performed preferably on die composition after drying (such 
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as fieeze-diying or spray drying), in order to mininiize possible effects on the biological 
activity of die con^)osition. 

Having dius described Ite compositions of cell lysate of the present and the processes for 
their production, the following exanq^les are now presented for the purposes of 
iHustration only and are not noteaat to be, nor should they be, read as being restrictive. 
Modifications of die conqwsitions, processes, uses and mediods disclosed above may be 
made without departing from the basic spirit of the inventioa Accordingly, it will be 
appreciated by those skilled in the art that within die scope of the appended claims, the 
invention may be practiced other than has been specifically described herein. 
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EXAMPLES 

•Ryam plft It Culturinp of tinman lf<y iatipocvtes and prq)aratton of a keratmocvte cell 
Ivsate 

5 Keratinocytes aie isolated fixnn neonatal human foreskin. A foreskin specimen is 
incubated ovemi^t at 4^C in a solution containing 25U/niL Dispase in order to 
obtain separation of epidermis and dennis. The epidermal part is collected and 
further processed by incubation for 30 minutes at 3TC in a solution containing 0.05 
% trypsin and 0 .02 % EDTA in order to obtain single keratinocyte cells. The trypsin 

10 is ihm neutralized by adding a trypsin inhibitor and the cells are centrifuged, 
resuspended in a DMSO*containing o^opreservation solution and cryopieserved in 
liquid nitrogen. 

After thawing, isolated keiatinoi^ are cultured using fhe 3T3 feedor fibroblast 
technique (Rheinvrald J and Green H. Cell (1975) 6: 331-344: Serial cultivation of 

15 strains of human epidermal keratinoc3rtes: the formation of keratinisdng colonies 
from sii^ cells) or in a conunercially available low calcium keratmocyte mediunx 
After cultuiing, the cells are collected mechanically by scrapmg in an isotonic 
solution containmg sodiimi chloride and phosphate buff^, homogenized 
mechanically and frozen at -70°C. After thawing the thus obtained crude lysate 

20 (Bulk Unprocessed Product) is supplemented with a lyoprotectant (sucrose) and 
citrate buffer and further processed by high pressure homogenization, using a cell 
breaker (Constant Systems, U.K). The resulting suspension (Bulk Formulated 
Lysate) is then filled in to vials and ly ophilized. 

25 T^Yftm ple 2: Use of xanthan gu*" fltid/nr maltndextrin to tyrevent flocculation and 
sedimentation 

Uiq[>rooessed bulk lysate (BUP) was prepared as described in example 1. Formulated 
bulk product constituted 200 g of BUP (containing approx. 2 mg/ml of total 
protein) to which 13g of sucrose powder was added. This material was divided into 
30 ttree aliquots and processed as follows: 
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- Aliquot lA was processed Oiough a Constant Systems high-pressure 
honotogenizer at 800 bar (one cycle). After processing, 12.S ml of the 
homogenized material was supplemented with either: 

- U5n)lofwater(IAl) 

5 - 0.33 ml of a 20% w/v solution of Lutrol F127 (IA2) 

- 1 25 ml of a solution of 1% w/v xanlhan gum/10% w/v maitodextrin (IA3) 

- 1 25 ml of a solution of 1% w/v xanthan gum/10% w/v maitodextrin and 
0.32 ml of a solution of 20% w/v Lutiol F127 (IA4) 

10 

- Aliquot IB was processed through a Constant Systems high-pressure 
homogenizer at 2000 bar (one cycle). After processing, 12.5 ml of the 
homogenized material was supplemented with either : 

- 1.25 ml of water (IBl) 

15 - 0.33mlofa20%w/vsohitionofLutiolF127([B2) 

- 125 ml of a solution of 1% w/v xanthan gum/10% w/v maitodextrin (IBS) 

- 125 ml of a solution of 1% w/v xanthan gum/10% w/v maitodextrin and 
0.32 ml of a solution of 20% w/v Lutrol F127 (IB4) 

20 - Aliquot 11 was further subdivided into 4 aliquots of 25 ml which were first 

supplemented with either : 

- 2.5 ml water (ni) 

- 0.65 ml of a 20% w/v sohxtion of Lutrol F127 (112) 

- 2.5 ml of a sobttion of 1% w/v xanthan gum/10% w/v maitodextrin (113) 
25 - 2.5 ml of a sohition of 1% w/v xanthan gum/10% w/v maitodextrin and 

0.65 ml of a sohition of 20% w/v Lutrol F127 (114). 

These formulated samples were then passed through the high-pressure homogenizer at 
either 800 bar (ni A, II2A, IBA, n4A) or 2000 bar (HIB, II2B, n3B, n4B). The aliquots 
30 of processed formulated bulk product were filled into clear plastic 15-ml tubes, which 
were placed at 2-8°C without disturbing. For this and all following examples, visual 



t 
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evaluation of flocculadon or sedimentation was done at regular intervals, using a scoring 
system on a 0-5 scale (0/0=" no flocculation/sedimentation, 5/5 is maximal 
flocculation/sedimentation, 5/0 is maximal flocculation, no sedimentation, etc.) 
The results were evaluated afier 2 fars at 4°C and are summaiized in Table 1 : 



5 Table 1: 



Reference 


Homogenization 


Total pxDtdD 


Additives added beforo 


Additives 




Spedfie bioactiviQr 




pitssnte (bsr) 


concentntkm after 

hprnp^i^Xll ZlttlQH 


or afier (A) 




atkmtest 


(UAqg total protein) 


I^L 


800 


1.8 


A 


Water 


1/3 


0.184 


JA2 


800 


IJ8 


A 


LO.5% 


2/3 




IA3 


800 


1.8 


A 




0^0' 


0.288 


IA4 


800 




A 


Ml%kX0.1%.L0.5% 


1/0 




mi 


2000 


1.8 


A 


Water 


1/3 


0.266 


IB2 


2000 


1.8 


A 




2/3 




IB3 


2000 


1.8 


A 


M1%,X0.1% 


m 


0.430 


IB4 


2000 


1.8 


A 


M19^X0.1%»L0.S% 


2/3' 




niA 


800 


1.8 


B 


Water 






niB 


2000 


1.8 


B 


Water 


1/2 


0.266 


II2A 


800 


1^ 


B 


L03% 






II2B 


2000 


1.8 


B 


Lfl5% 






II3A 


800 


1.8 


B 


M1%^X0,1K 


2/1 


ai26 


IDB 


2000 


1.8 


B 


MiK^xcm 


3/2 


0l260 


IMA 


800 


1.8 


B 


M1%,X0.1%.L0.5% 








2000 


1.8 


B 


M1%,X0.1%.L0.S% 







L » Lutiol F127; M « mattodextno; X » xaothon gom; hardly any viubte flakes, homogeneoiis and no sortiniRnt; ' possiUy poor 

10 This example shows that the combination of 1% maltodextxin and 0.1% xanthan gum 
suppresses the flocculation and sedimentation of lysate material. However, 
surprisingly this beneficial effict is observed only wh^ the additives are added afler, 
and not before, the hig^-pressure homogenization. Moreover, tiie addition of 
maltodextrin and xanthan gum does not negatively interfee with the biological 

15 activity of the lysate. 



wo 2004/050121 PCT/EP2003/050891 



19 

'RTamplft % : Use of xanthan gum/maltodextrin to prevent flocciilation and 
sedimentation of concentrated Ivsate suspension 
Preparation of unprocessed bnllr lysflte QBUP^ was done as described in exa mple; 1 ^ 

5 - Piq>aration of fonnulated bulk product was as follows : 

1) To 1 05 ml BUP, 87.5 ml citrate buffer (120 mM» pH 6.8) was added :solution 1 

2) To 128 ml of solution 1, 15 g of sucrose powder was added (solution 2) 

Formulation A (no antiflocculant): 64 ml of solution 2 was processed 
through a Constant Systems homogenizer at 800 bar and then si^plemented with 
10 52 ml of water 

Formulation B (with antiflocculant): 64 ml of solution 2 was processed 
through a Constant Systems homogenizer at 800 bar and then supplemented with 
29 ml of wato" and 23 ml of a sohition containing 5% maltodextrin and 0.5% 
xanthan gum 

IS 3) Formulation C (with antifioccukmt, no sucrose): 64 ml of solution 1 was 
processed througih a Constant Systems homogenizer at 800 bar and tiien 
supplemented with 29 ml of water and 23 nd of a sohtion containing 5% 
maltodextrin and 0.5% xanthan gum 

After processing the samples wexe stored at 4°C for 24 hrs and 
20 flocculation/sedimentation was scored using a 0-5 scale (0= no 
flocculation/sedimentation, 5 = mAYimal flocculation/sedimentation). Sauries were 
also lyophilized, treated by electron beam sterilization and evaluated for biological 
activity. Results are shown in Table 2: 

25 Table 2: 



Re£ 


Fonnnlation 


Total protein 
coscoitraiion 


1.5h 2 


est 
14h 


Bioass^(UA 
H ] 


qg total pntdn) 
L4B 


A 


s/c 


1.12 


ojsn 


0/2 


0.121 


0.157 


0.106 


B 


S/OMX 


1.12 


OJS/0 


0.5/0 


0.127 


0.131 


0.111 ' 


C 


C/MX 


U2 




1/03 


0.136 


0.199 


0.131 


D 


S/MX 


335 


2/3 


US 









S: soctose, 63%; C: citrate 30 mM, pH 6J; M: maltodextxin 1%; X: xanthan gnm 0.1%; B, after tumogenialian; after 
lyophOizatxon; L-^ after lyophilizatioa and 31 kGy dcctxoabeflmiixadiatioa. 



wo 2004/050121 



PCT/EP2003/050891 



20 

These data indicate Hiat tiie addition of 1% iQaltodextrin/0.1% xanfhan gum in tiie 
presence of citrate buffer inhibits flocculation and sedimentation of a low 
concentration lysate for up to 24 hrs. However, when using a higher concentrated 
lysate and omitting the citrate buffer, significant flocculation and sedimentation is 
ahready evident at 1.5 his after homogenization. The data further confirm that 
maltodextrin and xanthan gum do not negatively influence the bioactivity of the 
lysate and are compatible with electron beam inadiation (althoug^i the intrinsic 
bioactivify of the lysate is decreased by irradiation). 

Example 4: Use of xantban g iim nr xanth an gum/maltodextrin to prevent flocculation 
and sedimentation of lysate suspensions containing different protein concentrations 
- Preparation of mqirocessed bulk lysate (BUP) as described in Gcanq>le 1 
Preparation of Simulated bulk product: 

1. Fommlation 3XAand3XB: 

- BUP (appiox. 0.98 mg/ml): 94g 

- 300 mM citrate buffer pH 6.8: 20g 

- Suaose powd^ 13g 
-Water 33g 

Processing through high pressure homogenizer at 2000 bar 

- Afier processing the lysate was divided in two aliquots of 80 g to ^^ch either 
20 g of a solution containing 5% maltodextrin/0.5% xanthan gum 
(Formulation 3XA) or 20 g of a solution containing 0.5% xanflian gum 
(formulation 3XB) was added. 

2. Formulation IXAandlXB: 

- BUP (approx. 0.98 mg^ml): 30.3g 

- 300 mM citrate bufSsr pH 6.8: 20g 

- Sucrose powden . . 13.2 g . 
-Water: 96.5g 
Processing through high pressure homogenizer at 2000 bar 

- After processing the lysate was divided in two aliquots of 80 g to which either 
20 g of a solution containing 5% maltodextrin/0.5% xanthan gum (formulation 
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IXA) or 20 g of a solution containing 0.5% xanflian gum (fonnulation IXB) was 
added. 

3. Fonnulation 03XA and 0.3XB: 

Fonnuladon 0.3XA is prepared by adding the following componoits to 25g of 
fonnulation IXA : 

-* sucrose : 3J25g 

- 300 mM citrate buffer pH 6.8 : 5g 

- PBS buffer: 31.75 g 

- 5%maltodextriii/0.5% xanthan gum : 1 Og 

Fonnulation 0.3XB is prepared by adding the following components to 25g of 
. fonnulation IXB : 

- sucrose : 3.25g 

- 300 mM citrate buffer pH 6.8: 5g 

. PBS buffer: 31.75 g 

- 5%maltode}ctrin/0.5% xanthan gum: lOg 

The material was stored at 4^C and evaluated for flocculation/sedimentation at different 
time points. The niaterial was fiirthermore evaluated for biological activity. The results 
are summarized in Table 3: 
Table 3: 



Ret 


Additives added 




Rw^tfwf^]ff^^^^|J^ test 

3h 6h 24h 


Bioassay(U/ing)* 


3XA 


MXCS 


138 


VO 


W 


170 


0.104 


3XB 


xcs 


138 


1/0 


W 


lA) 


0.081 


IXA 


MXCS 


0>161 


2/0 


2/0 


2/D 


0.083 


IXB 


XCS 


0.461 


1.5/0 


2J0 


2/0 


0.07 


03XA 


MXCS 


0.138 


2/0 


2J0 


lJ/0 




OJXB 


XCS 


0.138 


2/0 


m 


l.S/0 





(*): Dae to mtosoalfy low bioactivity in this lysate piqranitioo, bioassay cesolts may be unreliable; M: Maltodesdrin 1%; X: xanfhan 
gam 0J%; C: oitxate buffer 30aiM.pH &8; S: sucrose: 63% 

This example shows that, at different final protein concentrations, xanthan gum alone has 
a comparable efficiency for preventing sedimentation and flocculation as the combination 
of maltodextrin and xanthan gum. 
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Example 5: Use of xanthan gum or xantfian gmnfaialtodextrm to prevent floccuMon and 
geriimentfttion of Wsate suspensions and efFect nf timfn g nf aHHIn g the antiflooculapts 

- Preparation of iiq)xocessed bulk lysate (BUP) as described in example 1 

Preparaticm of formulated bulk product: 

1 . Formulation A and B (no sucrose): 

- BUP (approx. 2.74 mg/ml): 27.9 g 

- 300 mM citrate buffer pH 6.8: 20g 
-Water: 112. Ig 
Homogenization through high pressure homogenizer at 2000 bar. 
Homogenized material was divided over 2 aliquots of 80 g each to which either 
20 g of a solution containing 5% maltodextrin/O.S% xaothan gum (formulation A) 
or 20 g of a solution containing 0.5 xanthan gum (formulation B) was added. 

2. Formulations G-J (with sucrose): 

- BUP (^prox. 2.74 mg/mQ: llLSg 

- 300 mM citrate buflTer pH 6.8: 80 g 

- Sucrose powden 52.1 g 
-Water: 398.1g 

This mixture was divided over 8 aliquots of 80 g each. 

- Two aliquots were supplemented with either 20 g of a solution containing 5% 
maltodextrin/0.5% xanthan gum (fonnulation 1) or 20 g of a solution 
containing 0.5 xanthan gum (formulation J) and subsequently processed 
through 8 high pressure homogenizer at 2000 bar. 

- Six aliquots were first processed through a high pressure homogenizer at 2000 
bar and subsequently supplemented witib antiflocculant additives eiflier 
immediate^ after homogenization (formulations G, E) or at 5 minutes 
(formulations £» F) or 30 minutes (formulations C, D) after homogenization. 
The additives used were either 20 g of a solution containing 5% 
maltodextrin/0.5% xanthan gum (formulations Q £, G) or 20 g of a solution 
containing 0.5% xanthan gum (formulations D, F, B). 
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The processed samples were stored at 4°C and evaluated for 
flocculation/sedimentation using a &-5 score. Samples were also tested for biological 
activity. Hie results are summarized in Table 4: 
Table 4: 



JLet 


Additivefl 
added 


Total ptotem 

OOQOCDtCStlOIl 


Additive added before (B) 
or &ficr (A^ luiiii02|CQi2&tio& 
+ time point of addition 
(mb) 


Sffdirp^iff^^tion test 
2h 3h 2Qh 


Bioassay{U/mg)» 


A 


MXC 


038 


A.0' 


0^0 


05/0 


lA) 


0i)68 


B 


XC 


038 


A.0' 


0^/0 


QSO 


lyo 


0.084 


C 


MXCS 


038 


A. 30* 


1/0 


1/0 


15/0 


OJOO 


D 


XCS 


038 


A, 30* 


1/0 


1/0 


15/0 


0.110 


E 


MXCS 


038 


A.y 


1/0 


1/0 


1/0 


0.089 


F 


XCS 


038 


A. 5* 


I/O 


1/0 


15/0 


00)78 


0 


MXCS 


038 


A.0* 


1/0 


03/0 


1/0 


0.100 


H 


XCS 


038 


A.C 


1/D 


05/0 


1/0 


0.084 


I 


MXCS 


038 


B 


1/1.5 


2/2 


1/3 


0.105 


J 


XCS 


038 


B 


1/1 


2/2 


1/3 


0.078 



(*): Due to unusually low bioactivity in this tysate prepaiation, bioassay results may be umeliable; M: 
MaltodeKtrin 1%; X: xanthan gum 0.1%; C: citrate buffer 30 mM, pH 6.8; S: sucrose: 6.5% 

This example shows that xanthan gum has a similar efficacy for inhibiting 
flocculation and sedimentation of fte lysate suspension as the combination 
maltodextrin/xandian gum It also confirms the smprising finding that liie addition of 
die antifiocculant needs to occur after the high pressure homogenization step in order 
to be effective. Addition of the antifiocculant is pie&rably done as soon as possible 
after the homogoiization in order to minimize subsequent fiocculation. 

Example 6: Use of xanthan gunx maltodextrin or xanthan gum/maltodextrin to 
prevent flocculation and sedimentation of lysate suspensions and effect of addition 
before or after homogenization 

- Preparation of unprocessed bulk lysate (BUP) as described in example 1 
Preparation of formulated bulk product was done by addition of sucrose to a final 
concentration of 6.5% (formulations 1,23) or maltodextrin to a concentration of 5% 
(formulation 4,5). The suspension was subsequently homogenized at a pressure of 
800 bar and siq)plemented with either (percentages refer to final concentrations:): 
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Fonnolation 1: Mahodextrin 1%, xan&an gum 0.1% 

Fonnulation 2: Mattodextnn 1% 

Fomiulation 3: Xanftan gum 0.1% 

Fonnulation 4: No additive 

Fomiulation 5: Xantiian gum 0.1% 
After processing the material was stored at 4°C and evaluated for 
flocculation/sedimentation at different time points. The results are summarized in 
Tables: 
Tables: 





Fonsnbtloii (K) 


Addition of 

before (S) or 
afier (A) 
homogennation 


Addiiioa of xanthan gum 
bofiKO (fi) or afier (A) 


2,5h 4h 20h 


1 


M(1XX(0.1XS(6J) 


A 


A 


0/0 


0/0 


1/0 


2 


M(1).S(6^) 


A 




0/2 


0/2 


0/3 


3 


X(Oa).S(W) 




A 


1/0 


1/0 


3/0 


4 


M(5) 


B 




1/0 


on 


1/2 


5 


M(5XX(p.l) 


B 


A 


1/0 


2/0 


3/3 



M:MaItodsztmi l%or5%;X:xaalhanguma.l96;S:saGnse:&5% 

This exan^le shows that the combination of maltodextrin and xanflum gum is more 
effective at inhibiting flocculation than xanlhan gum alone. Use of maltodextrin 
alone causes a limited inhibition of flocculation but does not inhibit sedimentation 
over a longer time period. 

Example 7: Use of xantfaan gum/maltodextrin to prevent flocculation and 
sedimentation of Ivsate suspensions of different concentrations in the presence or 
absence of sucrose 



Preparation of unprocessed bu lk Ivsate (B\JP\ was done as described in example 1 
Preparation of formulated bulk product 

1. Fomiulation A and B (sucrose): 

- BUP (appiox. 3.1 mg/ml): 30 ml 
- 150 mM citrate buffer pH 6.8: 20 ml 

- Sucrose powder: 6.5 g 
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Homogenization tfaroug^i high pressure homogenizer at 800 bar. 
Homogenized material was divided over 2 aliqiiots of 25 ml each to which either 
25 ml water (jformulation A) or 15 ml water and 10 ml of a solution containmg 
5% maltodextriii/0.5% xantfaan gum (formulation B) was added. 
5 2. FonnuIatioaC (no sucrose): 

- BUP (approx, 3.1 mg/ml): 1 5 ml 
- 150 mM citrate buffer pH 6.8: 10 ml 
Homogenization through high pressure homogenizer at 800 bar. 

To the homogenized material 15 ml water and 10 ml of a solution containing 5% 
10 maltode3ctrin/0.5%xanthan gum (formulation B) was added. 

3. Formulation D (higher protein concentration, no citrate buffer) : 

- BUP (appiox. 3.1 mg/ml): 45 ml 

- Sucrose powder: 3.7 g 
Homogenization through high pressure homogenizer at 800 bar. 

15 To the homogenized material 12 ml of a solution containing 5% 

maltod0xtrin/O.5% xanthan gum (formulation B) was added. 
The samples were stored at 4°C and evaluated for flocculation and sedimentation 
at different time points and tested for biological activity. The results are 
summarized in Table 6: 

20 



Table 6: 



Re£ 




Totsl protein 


P^i^tifi^H^||^0|| (est 

4h 23h 96h 




A 


CS 


aaz 


QflJS 


on 


0/3 


0.127 


B 


MXCS 


0.92 


m 


mjs 


1/1 


0.148 


C 


MXC 


0.92 




on 


1/1 


0.144 


D 


MXCS 


Z4 


O.S/0 


ms 


2/2 





M: Maltodcxtrin 1%; X: xanthan gam OA%i C chzatebofi&r 30 mM, pH 6.8; S: sacrose: 6.5% 

25 This example shows that the combination maltodextrin 1%/xanthan gum 0.1% 

significantly inhibits both flocculation and sedimentation of the lysate up to at 
least 23 hours after homogenization. The presence of sucrose slightiy improves 
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die effect of maltodextrin/xanthan gum. After longer tncubatioii (96 his), 
sedimentation and flocculation occurs even in presence of maltodextrinAicanthan 
gum, especially at higher protem concentrations. The presence of mahodextrin 
and xanthan gum does not afiect the biological activity of the lysate. 



